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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To record and reproduce optical disks 
different in transparent substrate thickness by one convergent optical 
system by changing a position of a light source so that a distance (WD) 
ft-om a final difFractive surface to the transparent substrate of a first 
optical information recording medium becomes equal to the distance 
fi'om the final difFractive surface to the translucent substrate of a 
second optical information recording medium when the second optical 
information recording medium Is recorded/reproduced. 
SOLUTION: A first semiconductor laser 1 1 and a second semiconductor 
laser 1 2 are arranged so that the WD when a first optical disk Is 
recorded/ reproduced becomes neariy equal to the WD when a second 
optical disk is recorded/reproduced. Thus, the necessity that an 
objective lens 1 6 is moved to a position different fi^om the time when the 
first optical disk is recorded/ reproduced when the second optical disk 
Is recorded/reproduced is eliminated. Further, a divergent degree 
revised by a divergent degree revision optical element 1 3 is constituted 
so that the divergent degree for luminous flux emitted fi^om the second 
semiconductor laser 1 2 Is made smaller than the divergent degree for 
the luminous flux emitted fi^om the first semiconductor laser 1 1 . 
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mmom^ti^t l (mm) l ^WlglB^JSflsiMB^ 
StROJP^*^ 2 (mm) (fc;^£L, t2:9f=tl)®m 
2 3t1f ^iEgk«M*:<»:*iffl e.n-&^ tf >y T «y ^^SJC 

mmmmmzmyt-^'^. mmmfm±\zmm^fs.mxit 
mw.<Dm^i!fit 1 (mm) <Dmi^mm^fmsmt.mm 

2 (mm) (fcltX^. t2=5ttl)OB 

^<!:> ^*T^:i<ir<&iHrii<!:-r^W*3llX«2(CBB« 

[» 4 ] mi Ttif $ggB^<iK^t:(Df3®/S^ll#lC* 
tt-5mllB»«!t«^M^©{cJ;O^^M^n;fcHafB^M75>e. 
mW$n^C7tm©^«a«. t 2>t l<Z),t*> ^2^ 
1t?gflBaiilK«:OfB@/S^lit«c43ltSflf[|Ss!SftS^Jg^ 
©tc J: 0 tlfcMtB^tMA^ ffi*r ^? nfc5tm<D5!tSt 
J; 0 /h ^ t i d <i: <t -r ^ 3 fCsB««^ tf 


\mM 5 ] mi 7tW#8tB®i«^*:OtBgl/S4li$tc*5 

t-t-SHfUBTtai*^ e.ttiW$nfc3t^(rM-r-g.HfifB*3t7t^ 
?s®i^^<«^<£m 1 , f^2^mmtmmi^mimyn^ 
i^tc:fett-5WfB3tjisA^e.mi*$nfc^mfc*f-rswsB* 

7t^^«©iK#{S^^m2. flfItB«7t^^?^©«*IE!K 
(mm) . mi7t«^tBfi^ii#:©IB#/S^ll#(C*5 

if^^M(Dmmizictr^m 1 7t«^fB©«#:®®Bjs« 

oaSf^Srnl. m2^1ft^8S®a«:OSgl/S*l^tC 

soasf^^n 2 t-r^t, 

1 (m2-ml) f - t 1/n 1 + t 2/n 2 KO. 

2 5 (mm) 

tlf}^ 1 o IC|B«0?t t! «y 7 ^Sia. 

[if*^7] I (m2-ml) f-tl/nl + t2 
/n2 KO. 1 5 (mm) C!)^#S:«JSr-5:nt?&i|# 
m t-r 6 JctBi£<03t e >y T >y ^^g„ 

Ci»*3S 8 ] WSB*?t^^?R®'>;5: < <i: l tP«aSf 

fr-5fi*« 1 ~ 7 <z)Vi-rn75^ 1 •Dizmm<D^ 
[»«Ji 9 ] m^Mm^^m^(D{i^u < 1 1 1 o©a 
mi<DfB26^mmt. msif^2^mm^K)m\<Df^3^ 
m 1 ytmmtimm^'^^myn^r^mt. tatBm 1 7t 
m 3 mm^mmLrc^M^mmL. 

2 ~ 6 ® 1 -pfClB®®^ hlyi/ryzf^ 

Bo 

[w^js 1 0 ] muMm^^m^Fit, 'pu < 1 1>-;^ 
<Dm^ytmtm'ij'mzmmz^m^nrzm^<D^tnm^ 
m-r^tth\z. 

miytmm.m»tm(^nimy'm^mizisf.^x, mvd.yf.m 
«i^-®i^^ffiBtc^^L, misBm 1 ^mm^immm 3 


(3) 
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im^-m. 12] w,2 ytmmmm.^^^m/n^-r^ 
fob iZ'Si'm:f3:mmM<^yt^mi'<Dytmmmmmi^m(Di^- 

mtin'^yt^m^it, .si'.mmum.NA2\zm^T^mn 

mz^i\:^'^^z.ii^^^ii-ri>m^ms'^7. 9~i 

1 ®ii-rn*> 1 ■=>\ztmo)^\dyi'Ty:fmm. 
[w^jsis] mm'pu<t'h2-D(Dmn&m(Do 

im^m 14] ^2 3t1t^sBfiti«#:Og2«/S^llt fc 

mUMm^^mf-it, ffiP^NAL*^^,MPScNAH© 
KcOi*MJRM«. ffil(Z)9iPic®S*®1XM<!:|S|f^^t;a:S 

im^m 15] ^2 ^i«$giB®ai*=^ie®/s^t-^ 

^MP^€-NA 2 t 

BfifB*t^7t^*^«. !ii-mmnw^NA2\zmm-r^mn 

[%BH®l¥iii;S:iKW] 
[0 0 0 1] 

if^fB»®tc*7t$-e-, mmimm±\zmm'^tmx\t 

Ty-^mmizmu mz. ytmrnmrnmi^iii^x. mm 

^mt 2 (fcfe'L. 1 2^ 1 1) (Df^2ytmmmmi^ 
L^m^\ mi Ttif $gta®«#:®tB@/s^(cttiSft a 


feftA2 (A 2=?fcA 1) om2)taS^fflV^S^e'y^T 
CO 0 0 21 

Hfflfk^tlTl^S. ^CD4'T=l>A"i7 hx^Xi^tllfti 

tfi7S0 (nm) ~8 3 0 (nm) SrfigfflLfet^MP 
1^0. 4 5-0. 5SS®m7t7t^?S^fflt^fc7tlf>>^ 

7y^s«{CctD. fB®^nTv^s«3gm^;o^'s^5n 
M<o»$t2 = i. 2 (mm) 0mmmw.^mvx. ^ 

D®«ffilBfiliii^%fcLTl. 2 (mm) ©SW»«<i: 

*97fgOD|B1tifS*J*'^. 

[0 0 0 4] cI®fcJ6, DVD®fB©/||^®fcJe){t 
ti. >tiS»jS[fi/0^6 0 0 (nm) ~7 0 0 (nm) 

mhmafko. 5 5~o. 7g*<D*^)t#i^*fflVifc 

B^««CDI?^« t 1 = 0. 6 (mm) TSO, 

It^iBSffiroiagffliJtcff $ 0 . 6 (mm) <D mm) a« 

[0 0 0 5] cDitm:\z0m\z±mm^-^nxisr). ^ 
m<D-^)v^^^-^ T^*{£;<DiB®/s^-r-&7ttf V 

[0 0 0 6] t^l^f)^. DVDrc»Xts:<CDh'^t)'& 
TS^T# ^ =t 5 :^«£7t If >;/ i7 T y ^SS^* Afc«-gr. 
D VD t C D 4:T«SB^»«®i?$*WJ:Sfcfe;*:#;i5: 

[0 0 0 71 —Dit, «3t3t^?^5:DVDffltCDfflt 
[0 0 0 81 t:iX\ —-DO^m^^^J^X. DVDtC 


(4) 
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3 6 3#i>^{Cte®$n^J;-5{'. -o©7ti!St^0© 
X^yh «r^CDiS®iRII*^*^tl^*tl 0 . 0 1 A ( r m 

[0 0 0 9] 

8-5 5 36 3^4:^«{CtE«c$nfc^tf 5/;^T>y:/SB 
^/&^0. 01 A (rms) OT<h;5:?)<t5tC7ti!i^gBS 

LTH?>#«$nT^i;^CVio DVD(D«-&iCDO«-& 

Ti^^iX-iS'*^, DVD^L<ttCD#ffl®«^fCtt: 
(0 0 101 ^HT, -t^CD^^^^^TS 

SB*it«-r ^ ^ i t-rs. 

[0 0 11] 

[0 0 12] (1) ^m^^tiimvrzytM^m.^<Dm 

T, S?q««®J?$35»tt 1 (mm) ©^l^«^|BSa 

#:i:ilB^*1S«JP$*U 2 (mm) (fcfcU. t2^t 
1) ©||2 7t«^BBfi^^#:i:;^»^fflV^^>n^^lf>y^T<y 

«STCOieg|i, m2>t1f^iBgljl«#i:^fSfit/m-r'5 

mzin-f^mmmmmmmt^ ^m2 ^mmmmmi^<Dm 

[0 0 13] (2) ^iIg75>e.tiiS*Lfc^^1tSC(7)H 
filX««^IB^®±©««*H^ (IB®/H^) -r^Tt 


T. mmmwLom-^t^x i (mm) i ^is^tagijiK 

#:tg|?qS1SO/»^75n 2 (mm) (fcfcL, t 2 =7^ t 
1) 0^27t1t^fBfil«**:<h*^ffiti^ns^e->^:/T>y 
:^SStc43liT, WsB^JltbT, mi^«^iBfii«#: 

^iHS/R4-r*;tJ6j6ft A 1 ©T^^^ttiw-r^^ 1 7t 

M<t« m2 7t1f^|Bgi««^^IBS/S^-r^;t«6S[SA 
2©^^?rttlS^-r^m2^i!Si. ^Wb, MIB«7t7t^ 
?SO«t)7ie«ffiSB^jK#:fiiJODaSr®T«.S««ia«f®;&^ 
^>^1^1«^BB®«f#coilBJS1S^T©IEg|<h, MaBS 

mmv<fA^^o\z. mt^mi^m&umum 

2 ^iHSrBEa L C t S^t e ^ 7 -y 

Bo 

[0 0 14] (3) mwm^yt^mt. muym*^^ 

«^®«^iB#®-hJcs^$-a:s*f!^)t^^T<!i. ^wr 
szit^iRfmi-rs (1) xtt (2) jc:i3«©^tryd7 

[0015] ( 4 ) ^1 $SBB®a#:©8B&/S^ 
Bt{c*3tt^H9IB^«lflr^M^S:{c=t 0 ^M^nfcHtfSBTt 

M*^ ^ ail* $ nfc^^®f6«Ktt, 1 2 > 1 1 © t 
n 2 ^M^giBgy«<*c©fB@/s*Nf {c*3itstaiB^si[S 

©^fcSiO/h^l^Cli^rlflSt-r^ (3) (C|B«0^ 

[0016] ( 5 ) ^1 %mmmmmw-(Dmm/'m^ 

B#{c*3lt^HfIfB5S«!fK^M^®(c=k O^MSnfcHffSBTt 

s (4) \z^m<DtH:\^yi77yzfmm> 
[0017] ( 6 ) w,i %mm.mmmwmm/n± 

^^^mof^miBm^m 1,^2 ytm^mmmi^omm 
ym^miz^i^^mm^ma^i^mm-^nftiffMtzM'r^ 

}^jmm=^ f (mm) . ^ 1 ^mmtmui^mmyn^ 
mizi5if^ytm<nmmzn-r^f^ i ^mmtmmi^(Dm 

W»««a#f**nl, ^2^««|B®i3|^®gagl/S 

SBJ*tg«ffl^^*n 2 t-rSi:, 

1 (m2-ml) f - t 1/n 1 + t 2/n 2 I <0. 

2 5 (mm) 

(D^^^m&T^^L ii^!^mii-r^ (d ~ (5) cdv^ 
-rn*^ 1 -pjciBmcD3t tf >y ^ t t'sb. 

[0018] (7) I (m2-ml) f-tl/nl 
+ t 2/n 2 I <0. 15 (mm) 

oi^^^m^-r^^t^^miir^ (6) tcgBtic^^fee 

[00 19] (8) nlimm^^0!(D{}>'U<ii'bl-=> 


(5) 


i!#M¥lO-293937 


tiS^it^ritfiitT^ (1) ~ (7) ©li-rn^U'ofc: 

[0 0 2 0) (9) m^M<^^^m^<D^>fji< t'b 1 

Miem 1 ^mm-si.zfm 3 ^mm^mmLrz^M^mm 

r-S (2) ~ (6) (3DVi-rtl*Ut3{Cg2«®^fc!«>i7T 

[0 0 2 1] (10) m^Mm^^m'j'it, 'pu < t 
mm^m-r^ tfbiz. mi ^mm$mmi^<Dmmxn 
ttiff ^® M 1 ^mm t. wfBM 1 ^i-fj® ct D nflijoM 3 5^- 

■r^^<Dt^m.&M.t.\i.mti.^m^^m.\znm-^^o 

{CLfcCtSr#ISfr-g) (3) ~ (7) . (9) Ol^T 

1 O tCt3«<D7t tf T T'^g. 

[0 0 2 2] (11) m%^nm^^m^\t. < t 
'b--:^<Dm^ymtm'L'mzmmz^m-^tiftisim<D^ 
mm^mr^tth\z. $^2^mm.tmmi^(Dmm/'n 

iS^wmi^J-fM^iiiST^^^ro^-^. ^ttjfid^^a 

IBM 1 ^mm<Di^^^mm-r^^m^mm-r^&mt(D 
m\z. rnium 1 ^mm^ o 2 ^i-fiM^&aji-r-s 
ytmAmmr^zii^^m.tr^ (3) ~ (7) , 

(9), U 0) (0\^^-rni!)^l-Z>\Z^m<D^}^yi^Ty 
[0023] (12) B2 ^«$SIB^j«#:*5B@/S 

m(D>si'Wmnm.^NA2tLrzt^. m^n'^M^m'T 
it. i^''mma^NA2\zm^-r^ma^7Bim(Dpti< t 
'h2-z>(Dma&:m.-c\ mm'W.m^^i^mmzmit-^^^z. 
t^&wmtr^ (3) ~ (7) , (9) ~ (1 1) ov> 
■rm^ 1 jciHig©^ e -y d7 T >y yse. 

[0 0 2 4] (13) mIIB'>fj:< tfc2-::>coMPfe« 
<Do^. «=b/Jv$tiBgPSc*NAL. «fe;^#l.iMPl& 

L&t/tMPScNAHTtt. SVMCjSS:&|6]»C^ilMtC^fl: 
S-e-S^tSrltfSt-rS (12) \Ztd.m<Dyt}^'yifTy 

[0 0 2 5] (14) m2^mm95.mmi^<D^my^m 


^*»^aiSL, M2 7tW^SB^j«^*CD«ffifBgi®(C* 
^Lfziit. miiiM^yt^m^it. WP^NAL*^^M 
P|^NAH©ra©J*®»Rlltt. flil©MPScO«®iRM<!: 

mmmzti.^nmi\sLmii-r^:Li:^^mt-r^ (13) 
fciBig^Tt e -y i7 T ysg„ 

[0026] (15) M2 Ttif ^fBMliS^^*:^f3®/S 
^•rsfe^6^rie:^g/d:WIB*f!^3t^5R^(D^1f^^&l«^^^ 

it. ii:-^ma^NA2izm'^r^mn^T&m(Dpti<ii 
'h2-D<Dma&.S(Dr^iz. -atatcM^ottfcd.h^^m 
trs (3) ~ (7) . (9) ~ (1 1) cDii-rn*u 

[0 0 2 7] 

»C, STFizmm-r^^ \^y^Ty yg« 1 0 tt, 

IBflii«#: (e^^T. Ttx^Xi^ttlip) 20tLXm^ 

mm 2 1 <©jp$(^s;a:-2.ttic®^a^>i' 7.^ 2 0 ^tmy 
(^T^-c 2 0 ©fiiffiiB^H 2 2 ±fcit?gsgas 

x««ffig@Si2 2±©«ffi*S^-rs;it*, b2®/ 

O^T^-f 2 0 t LT, ill3»«®JP$ t 1 OM 1 7t 
T^^'Xi'i:, Ml>fe5^w'X^(DjSiqS«®j9$ t Itit 
mU^m^ t 2<OM2^5*^'Xi^t{cr)ViTUi?^-rS. 

* fe, m 1 yty"^ X ^7 ^gBSi/S^TSfc*{CiK>Sfi» 

(^ai-r^) ©^x-<x^{Bij©'ij>swp^^N 

A 1 t L. H 2 ^tT^-i- X ^ SrtE@/S*-rSfc»fc:jf:^^ 
^^^TtTt^mOTtxi- Xi7iBi|©i2^SMP3gc^£NA 2 i-r 
S (iiiTOiftBJ-C«, miTtT^'CXi'tt. M2 7t5^^X 
i7 d; D iSS^K«1*^IB©ii#:T-J& -& W-C. NA1>NA 
2Td&S) o 

[0 0 2 8] fi^S. KATOSJiB^'f DVD ("g-DVD 

-RAM) iiitmi^y^^ 7.^^mhx^t:). z.(Dm 
mmmw.(Dm^ 1 1 = 0. emmT^o (DVDtc 

BcDMfii]tC)P$ t l®SB^S1S75^5iO-&*5-ti-e.nTVi^ 
CDT« DVDe#:«/P$l. 2mmT*-S.) . CD ("g" 
CD-R) i:«^2 7t7^-i-Xi7<&}tLTi5D. 

t2 = l. 2mm (T3^Ct>%, tl<t2)T* 

[0 0 2 9] imi <Dnm(Dmm) m 1 (Dmm<Dmmiz 
-^ff^xmrnr^. iiii(i7ttf-yi7 7.;/y^«i o®«bs 

±ffliUcMl7t5^^Xi'i:LTDVD$:, TfliJfC||2 7t7' 
^'Xi'i:LTCD<&«LTVi-&. ^fz, yt\d:-y i7 7 -yZf 
mmi OiZiS\,^Xit. 3t5^-i'Xi7 2 0ttS?^S«2 10 
«ffiSSkB2 2 tttK*fB (*ti6^U>Xl 6JCjfiViB) 

[0 0 3 0] *lli£®JK^O?ttf .yi/T-yT'^gl OT 
«. 5tilStLT^l7tiliT&Smi¥«<*U— y*l 1 


(6) 
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(jSfiA = 6 1 0 nm~6 7 0 nm) tf^2^m.X'&^ 
2'^mi^U—>f 1 2 (jS^SA = 7 4 0 nm~8 7 0 n 
m) t^mLX^^^o dO^l*^^!/— tf 1 Ittmi 

(«ai) Tife?^nfcm7t^^2.^^^T, ^2^mw 

[0 0 3 1] ^fife^®! 9«, ^i^^^j^i/-- y-'i Id^ 
€.aiW3nfc7t*<i:S2#«#:u— y-'i 2 75^&m*t$n 
rzyt^ii^'^^-r^^iii)^'^mu^mx'$>^o 

■s-n-c'nii 1 ^T^-f X * s V J I* m 2 7^5'^' x ^ \zm^ 

tfi id^e>mw^nfc7tmt^2#»#^u- 
•*fi 2ii^^mm^tifz^tTt)^mmz'^^-^n^:itit 

[0 0 3 2] m^yt^j^it. ytm (mi^^^^i^— tfi 
i*«>titt^2¥«#:i/— tf 1 2) 7&^e.m*f^nfc7tm 
yty'^T.^ 2o<Dm.m&w.2 i^ifi-i.x. mmmm 

H2 2±tcm7t$-&, 

:i<^«7t7t^3fitt, m 1 i^mi^ly-^ 1 1 5:Z>'m 2 

^^mi^\y-^i 2Tb^(E>itim^nrzytM<D^WLm.^^^r 
^mmm^m^^m'f- 1 s «t, isti^^M^^sgT 1 s 

tCct 0%t4S755^S$nfc^«^7t5"^' 2 0 ©If ^ 
IB©® 2 2±tC«^$-fr^?Jjii»^^^^l 6 t^^LT 

^ssi^i 3 iiLxf^i ^mi$i\^—*f 1 la^^tam^ntz 

[0 0 3 3] Z.<D^o\Z. *S^iSCDJ^^iT«> 1 


[0 0 3 4] uts. mi^mi^i—^i i*^^.tb*f^n 
tz^MizMLx. :$^mm<Dmmxit. m^^^^lv 

tz. ^^i:)^^Wm.7^com^^^J^X$>^fi^. :j'J^-^ 

mmms^^mT istvxmi ^^mi^ u-^ 1 1 *^ e. 

<D^m^<^^mm^^Mtc^u>x^im i 

it* 1 1 ^®^m^1xn^3t^::^s-r^ >y > 

^) u>xi, :i<Du>x^iffLrz^M^m^^i±^M 

[0 0 3 5] ^tz. m7t7t^?Sl^(C«, Tt^^^P^N 

A 1 \zm'^-r^mu'mzum-t^wiK> 1 7*Siaite.nT 

3tx W X ^ (D^m/n^mziiM 2 U— tf 1 2 36i 
^>{iiW^nS^m*WP|gcNA 2 l:^gS-rSMP^(C$!l 
ISr^cfc^, i^y) 1 7©MP|gt$pJ^<»:LTfeJ;(.^. 
[0 0 3 6] ^ig^S2 5. 2 6tt. ««iS©B±*^e. 

-y-'i 1. ^2i{£»^i/— tf 1 2) 7&^e.m*fLfc7t:*0^ 

3S^®2 5. 2 6«. ^5S^©2 5. 2 6t3t5'^'Xi7 
Tfei., *ililg<DJ^Sg{C*5ViT^M^®2 5«fi^tf- 

mi^mm±i)^i^m.m\^tz^M<D^^^w&t^^^\i^^ 

mw-v-^i 2f}^^mm\^tz^M<D%mtw,2^7'><x 
^^m<^o\z^^\^. w.2^y'.^7.i^<DmmMmm±. 

We.3 2^tm<. Z.<D^^^m2 5. 2 6{C*3Vi 

[0 0 37] 7t^ffi^©3 1, 3 2«, ^S^©2 5, 
2 6Sr^LT. ^y'^XP (^E-tX^'n^ 1 ^5=^1- X i7 . 

tii-r^^®-C^^. Cl©^^m#©3 1, 32{CJ:0. 

mmmm±f}^'iKmLrz^<D^m^^^it^mmi. 

X. m?f:Lf<i:^^^W^^iZj^^Xy :i-—iJXX.^—m 
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[0 0 3 8] uio. ^mm(Dmmx'^t. y^-f]7.:x.y 

1, 3 2 ©sate, *.^iR^I843^T2 7. 2 6 

, &MW^m (DPD) fe< X/i^-y 
h-^^X'f-Cr^iyay (SSD) /d:i*a>!r<7)^ftl 

ffi (DPD) fe. y•y>':l.:/;^ffi. "^*:/u>y^/i^: 

[0 0 3 9] 2'^7i7^a.JL-^ nmU>X 
:7*-;^XX^-m^(cSoaiT*f!^l/>Xl 6<£0r^ 

[0 0 4 0] ::oi5}^c, ^if ■^'i/T^yT'SBi 

[0 04 1] !f 1 l75^&ai#<fbfc^* 

(igifC*3tiT2.^^i||T?^-r) it. ■(S^f-AXT'U 

XmLfz^it. Z3'J^-^^>Xl 3iCJ:oT, 
Mizm^^n^o aU>^-i5'W>Xl 3(Cj;-:jT¥ff(C 

^MS^^'^H^nfc^ms, iiso 1 7tcj;oTig?e.n. 
tm\^>xi Q\z^-:3-zmiity'^x^(Dmm&w.^iv 

[0 0 4 2] ^LT. W^lfigffiTSWLjtTti^^, W 

3) <&SigLT, iS^-f i/O-f •y^T'UXA 1 9, ^Ttf 
-AX:/U <y 2 5 T^gSd^'^HStl, ->U > K U 
1^>X2 7fCJ:oT#K'^iRSd^*#-^$n, ^^tU^SS 

5i-^^lb^&i^tBLT, 7*-;*7XX^-'(f^, 
>>fx^— B^^f#S. !/-+)-• 1 l75^e,tBi^ 

»e.nfc7*-*xx7— m^tcs-rJtiT, 2jji: 


■tf 1 1 *^e.aiWLfc7t^*^M 1 TtT^i- x^wms© h ^ 

mm) 1 5iZ^^XM^U>Xl 6 <£r^ib$-a--5„ 
[0 0 4 3] :i<Dj;3{CbT. ^ 1 jt^^'^' X ©W^IB 

mm±izmm^mmxitf^ i x^? ©it #fB^s± 

[0 0 4 4] mm\z. ^2 7tx-i'Xi'iBgi!/m-r?.« 
^fi, M2^»^«^*ii/— tfi 2*^e.mwbfc7t:« miiz 

gssffitfen, y-(^a^y^^i)XAi 9. au^- 

^^>X13, (i^O 1 7tCj;-:3TiK^.n) , *t!^l/> 
Xl6$rSjlLT. m2yty'-^ Xi7(Dm.m&^^lffl^X 

mm^mm±izmyt^n^o -e-lt, is^fB^BTsi* 

— ^'U>Xl 3) , y-i^a--(yi7ZfUXAl 9=S:mM 

tfeHi#S;3 2»:AI*-rs. ^UT> :)16l^tti#® 3 2 e> 
ttS:^$tiS«^^fflViT, :7*-;*7XX7— 
m^. H^'y+>i^x^-«^*#-2.. ^2¥#^^U- 
1f 1 2*^^WI*bfc^^*t^2^5^^'X^Ofi|«BBSi® 
±izmmt^J:^iz. *xx^— 
So't^T, 2^^7cTi7^3.x-iS' (:7:t-:^>->i^$tJW 
ffl) 1 5{CJ;oT*fi^lx>Xl eSr^id^ltS, Sfc, 
^2i|£^{*:^— +f 1 2 75^f.ttSitLfc^m*^B2)fc^^X 
^ ©RFf^o h 7 V ^ (c^fiftTSJ; 5 Jc, n<btirzhy v 
4^>^x^-'B^tcS-o%iT, 2:;^7c7i7^j.x-:$' 
1 5trj;oT^i^W>Xl 6€: 

[0 0 4 5] ;iCDJ;p«CLT. ^2 3^7^^" Xi'CDitlBia 
»MJi{C«$S^B2®Xtt^2^X'< X^©1»^fB®®Ji 

[0 0 4 6] tei^T, d^Jtlf-y^Tyy^Bl 0 

ct5<hLfc«^. ^l7t5^'i-Xi7i:||2^7^^'Xi'i:T 

itmmm^<Dm^-bmt^^rzii). ^ni^o n k tcTtT^ 
^mm^i&<Dmm.^um t «s*f ® >x 

^<Dmm.tmm(D&.m.t.m2itv'-( xi7<Dmm&mm<D 
w.m.t.-bmts.^z.L\zr^^. ^(Dtz^ (inm. mmmwL 

1 2 ®&e^m 1 tf 1 1 a^iiLmtmmtmm 

**^«^jt^i^^:ft-bT^23tx>r 7.i7(Dmmtmm± 

izM^^-&^rzii>izit. 2;*:7cTi'5^iX-^' (:7;t— 

tiyy^fumm) i5\z'^\zmm.^mv. nm\^>xi 
Qoy&M^. f^iyt'f^xp(Dsimxn^'mtitmu^ 
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[0 0 4 7] ^W-r^.!:. m3t^^^cD«fe3t1f $BgESk 

Tit. nm\^yxi qo^^^ xi;m(Dm) ^^^Ttx-r 
2mm, DVD\z\tmmimm<Dmmizm^o. e (m 

(=1. 2mm) <i:«^Ll/i®-C. hWCQ^a (Si* 
[0 0 4 8] -€-C:T> **Jg<73J^ggT«, |g2>t5^^'X 

iz. m2^^mi^u-^fi 2i:«riBg-rso ■r;s:fc-6, m 

1 ^t-r'i- X ^tm/n^-t^ ^friSttS WD tig 2 3t 

\.<13.^^0\Z, ^l^l^^U— 1 1RC;5B2¥^**: 
U— tf 1 2^BegT-5. cntCJ;D. *IIJ£OJgSiT 

tt. ^2^7"^'x^©fefi^/s^fi#t, 

^■a-SiJJ^*«;a:<. ?S»«**«iJ>;a:<, n>/ii7h;5:)t 

[0 0 4 9] ;f^j::fe, ^ 1 Ttx-C Xi^ ^rlBfi^/S^-r-SI^ 
JCiJttSWD tm 2 ^7"^ 7.9 <&l2©/fl^TS^{ri5 

ii-ts=yy'f<DtL^\z%m)5mzi^mst^-h(nT^^oy 
T. ±0. 2 mm£ATc0^ffl|*lT*n«, ^t^^Bj^ffl-p 

[0 0 5 0] z:CDJ;5tC, 1 1 1^2 

m2i|£i»#:l/— If 1 2*^^Uil>fbfc^^{'^*LT«^(C 
fgmS^^S-r^fcttO^tg (:3'J^-^'I/>X<!:UT 

2 tf 1 2 7&>e.ffi*f b^c3tmtc^<r-r-2>«-&o:)^ 

*/jN$<T-5. *llifi©}ga8tC:tet»T«. NAl 

>NA2;S<^-e, 1 3»c<l:^Tmi 

t7!)^»SL<. -L<D^^. II2¥^#:U— y-'l 2*^e>ttJ 


[0 0 5 11 lll*Jit#:U— tf 1 1 t||2¥^ 
1 2®gBB{CML.T«, S 1 7t5^-< X^cDlBgi 

^mH^-rS«>t^^?SOi^«!<S^S:m 1 . ^,2%^^ 

7.f7<D%iU/'^^mzi5,\^yb%2'^m^V—^\ 2i)^^ 

\i!,m^ntz^mzn-r^m^%^jk<D^mm^^m 2 , 

$k^^^^<DmMmk^ f (mm) . Bl^^ft^U— !f 

1 1 (DfeiA. 1 \zn-t^m 1 ^t'-c xi'oswxsws 

n 1 , 11 2 l/-lf 1 2 (D^^ X 2 lC*tT-5 

m 2 7^7^^- X ^ ©SB^S«®®#T^^ n 2 t, 

1 (m2-ml) f - t 1/n 1 + t 2/n 2 KO. 

2 5 (mm) 

dttCckD, 2:^7n7i'5"3.x-^' (7*-;<3->>^$iJ 
ffllffl) 1 5{C3S^^J->^c^i!jmSiE5:gitT;i<h*t;rj:<, /Jn'S;;, 

[0 0 5 2] 2^^7cT^^i3.X-^ 1 5^;»;S! 

fkS-ar^CtifcJ^fCfe, I (m2-ml) f-tl/nl 
+ t2/n2 KO. 15 (mm) (D^W'^m'^-T^Z. 
t.1fi^(E,\zUt£.V\^^. 

[0 0 5 3) (m 2 (DmmoiT^m) :k\z. m 2 ©iimcd 

J^SIfCOtiT, ^tf>y^^T>y>^g«l 0®«lBS:P^igHT 
*l)ia2Jc:acfl>Ti»Wr-5, H llll(g©}^MT«, 3t 
iIitbTmii|£«#:U-1f 1 1 t^2*W*^U-1f 1 2 
t^fflVJT&¥^#:l/— 1 1, 1 2^±M\.tz^O-fS. 

Tttmi3t7^^xi'« ^2^7^^'Xi7^n-€njc^jSL 

2 yty"^ x9^n^n\zMmt^o ^mmomm-vit 1 
■^(D^m. 11.1 3 1 X'ua, 'm 1 ®si 

^{^^L. &rf\zii\,^xmmt^m-it^<Dmm^mm 

[0 0 5 4] :^mm<D^mx'it. miytmx'&^f^i^ 

mm(omm\zi5i-^^^M^m2 5s.t;s#,^iRig%^^T 

2 7^mmi^ft^^^mm.2 5. 2 7t, «::xn«yh4 

tt. ^»J^g;4 OtCj;oT^»l^«g(ClS:tt^tlTt^^„ 
S/i. l-r)®7!6iIi?:ffl^iT, miyty'^T.^. W.2it=T 

xi7*B3#/s*Ts<DT, ^ 1 (r>Wimm&t)^^f^ 

2^mi^V-^\ 2, -&^^®1 9, ¥fif5p®«2 6. 
>t^ffi^® 3 2 ^#1^X1.^^. 
[0 0 5 53 ^l^T^^-X^lfiS/S^-r^Jl^fS, B 
li|£^{*:U— Ifl l35^e.mftfLfc3t^ (ia2fC*5t.>T2 
*^^T'*-r) ^ff¥®«2 5, 2 7(Cj;oT^S§ 
^mi<bt\. nU^— :$'U>X1 3JCj;r3TW7t^<t 

1 7{c:j;oTiB?^n. nmvyx \ 6{cj;o 
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1 ^^mi¥ V-^ 1 1 ^ mW 1 "ftr^ X i7 

iJi^>if^mm) 1 5JCJ;-pT*ftlU>Xl 6€:^»)$ 

[0 0 5 6] :i(D^\fy^T'y:fmmi 0Tm2^y'-( 
*-r^«-&®WDi^L'tiWDi:;i5:^<t5{c:> #S!i#® 

2^x^'Xi/©tB^/S^€:fTPo ;^J:43, 02{C*5ti 

mU>Xl6=S:^m^-&^ (2i*:7cTi^^a.X-^'l 5 

[0 0 5 7] mi^T^-fX^SrKS/S^-rSSR 

©^MS^STt^*^ 1 3 «^ 1 if^^^ci/-- ti-* 1 1 *^ 6 

■&cD;br«r/h$<t-s. mz. :^mm(Dmmiz:is\,^xit, 
^ A i>N A 2 f£a)x\ miyt^-^x^^tmyn^-r 
ss^> 1 3^CcfcoTml¥«#:^ 

L<, f&2yty'^xi/t:^mxn^r^m^ 

(^^^mmW^^mi" 1 3 «^ 1 !/-+)-• 1 1 j&i e, 

msrt\^rz^itm2\z^-r.i:o\zmm^Mtu^. 
[0 0 5 8] ^^\z. mi^mi^u—*fi 1 tm2^m 

/S:fep#tc*5ttsii 1 ^m^u—^ 1 1 e>tiiw$nfc 
ytmzMr^m^yt^^<Dfi^mi^m^m i , m 2 ^5^^- 

;^i^©8S@k/S±l^fC*ttSm2i|£#«:U— tf 1 2*^?> 


mm^ntzytrnzi^r^mytyt^^o^fi^m^m^m 2 , 

«7t7t=^?^cr)«*iEil^ f (mm) , mi^ig^l/— tf 
1 1 (Diss A 1 tc?:*-rs^i7tx'CXi'CDilB^a«©a 
mm^nl. m2¥##:L'— tf 1 2 0?6SA 2(C*t-r-5 

1 (m2-ml) f- t 1/n 1 + t 2/n2 KO. 

2 5 (mm) 

mm) 1 siz^mmmmm^mrziitiitiK. fbm:h 

[0 0 5 9] ^^iZ. 2i*:7cTi7 5^^X-^' 1 5«;:*cS! 
{t;$-e-fj;v^;tJ4)lcfe. I (m2-ml) f-tl/nl 
+ t2/n2 |<0. 15 (mm) 

[0 0 6 0] m^Li^^i^uyxm) :kiz. ±mhtt 
mi. 2 <Dmmo)Mm(D^ \Lv^yv -xm 1 0 \zvi-m 

mmr^, 1113 (a) itmi^y'^x^omrnxm^m 
iz:hif^mi>u>x 1 6 ^mm-r^^ibm 1 ^x^- x 
^\z^m-r^m^m^mz^Ltzmx$>K). ms (b) 

>x 1 6 Miliar «^55«m 2 )t5'^' X i7 izmmr^u 

^i^^mz^Lrzmr'$>^. 

[0 0 6 1] *«sjfc*3v^T> M<^u>xi 6tt. ^mm 
oBSfiss 1 Risyty"^ xi7m<Dmmm s 2 (mmmm 

>XTS.So M<^\y>Xl 6®ja#TBoS 1 <lr. >tWtr^ 
'L^HISICIS^ (*«sma3:P) ®^l^J-»MSd 1~B 
3^}-fiJ®Sd 3frJ:0«fieL, ^i-fij® S d 1 ~ S d 2 CD 

[0 0 6 2] :^m\zi3if^tmu>xi mi^f 
^ 7.i/(D$im/n±^-t^mzit ma (a) »m) , 
^ 1 ^i-sijBs d 1 jscums^mms a s =tmM-r^m i 
3tS:Rr/^3 7t* (#4^Ts^$ns7t^) st^i^— 

<Dmm&.m. (^l7t^^X^®«|gBH®®2 2) (C^^ 
-r-5. :i(Dt^. ^2^}-fii®S d 2^rffljg-r-5^2^:^ 

(fe«ST*$n2.3t*) igi, m3ytm<Df^miSL& 

izi'ii^fj:':>rz^m&mizmmir^ cttat)-^. 
-^7.^<^mmm»m2 2iL\z^mhm^) . Lrzf)^-^ 

T. l|l7t7^^X^7<DlB»/B^Bt(C«, mi ^^5:0^ 
f$ 3 m 1 X ©It^lSfii® 2 2 J:{C»?t 

^3 OtcJ;oT^ai^ti, mMb/iJ;ptC7:t— ;^;^x 
7— B^. h7<yi^X^— fl^, mm) (DM 

[0 0 6 3] ^fc, M2 3t5^-i'X^©IB»/S^^TS 
l^fCtt (S3 (c) #^) . miyt^ (*W-t*^*0O# 
itST^-T) Rt;^^23t^ (*WT;0tO©mTS^-r) 
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^feT^-f X ^ (Dif «B2®iS 2 2 ±T«, JEfcm 1 , 2 
[0 0 6 4] j^|«-rst, *^M®}^SgO*f#»^>Xl 

^t^ioittifc^^ (^3 7^*) i-r^o 
[0 0 6 5] $e>»c. z.<j^nmvyx\%(j^mm,^mm 

{cSt?ViTi5iW-r-5. 04 (a) ttDVDfB®/S*ll# 

^^SCWt::^r^Lfe0T$>O> 124 (b) «CDiagl/|| 
^NftciJltSJlS t 2oSWa6«*:^M.fet€r<Di*Si|X 

«> ^ 2 ^SdM S d 2 CD 3 -^^WCgfeifiV^fi^aT* 
0, Sl^J-fMSd li^2:5^-iiJ®Sd2t©i^#g|5{c 
ffiSL, giP^NAH«. m2 5i-tiMSd 2 05^7^14 
tC«fcJil.i^LS-eabO, ^2^J-fiJMSd2<i:^3 4J-fiJiS 
S d 3 t^i^^gPtCffi^TS. 

[0 0 6 6] 04 (a) \Z^<r^o\Z. DVD®b2®/ 
W*B#tc:*3tiTtt, m 1 ^J-WSS d 1 i:B3^^tiJ®S d 

3S:aji-rs7t^«e{sra-®i^«fiffi(cig#L, 

i^«!fi:«<l:«S^i>fi[«»C^2^>«i|®S d 2 «:ajS-r-5 

7tm«iSfifeT?>J:p(c?^CoTl^*. ^fe. EI4 (b) 
^•r<i:5(c, ||l:^fi]HS d 1 <I:M3^T^^*©3*.. 

■rs^rajT^Wj; Dmnfc^ i ^j-fij® s d i ©sgSB^a 
ii-rs7t^*^*^^-r«.fi:fi<!:«rBUc, ^2 ^i-iij®s d 2 

[0 0 6 7] ^fc, ^m<Jinmvyx\%\z^^ii. ijj. 

SMPS&NA 2 Jcffl^-rsMPfcjfi^®'>;^c< t 2 o 

©giPfirfi (*^J-i?«2-:3) 1?, ^®iRS/i^'^]*M»c^ 

SCNAL (^2^J-Si|®Sd 205^^WHr«fci2tifi[B 
T*0, ^l^J-fiJffiSd 1 tm2^J-tiJ®Sd2i:«i^# 
ge(Cffl^) S.Ot;«c^t^B^PScNAH (^253'fJffiSd2 
®5t.3ttt»C«fejil/ifii:fiT*D, ll2^J-tiJ®S d 2 t 
^3^J-fiJ®Sd St^i^^aSfrfflS) Ttt, SU{CjS6:& 


[0 0 6 8] 2^^«*t#lU>X*l 6T«, 7t-4rT>y— 
fiiJlC3ai®iRM*^'^^LTti-5 (1114 (b) ) (DX. 
ii|8PSc*^e):*c#tiMPSc0^r[SJ^^fct#, MP^N 

A L T«f*®iRM)5^'lEo;^i6i(c?Fiiieg{c^^t; M P^ 
N A H T «J*® IR^*^'M (C^agg tC^ft L- T V i 

t 2*t|PViCD*^e.SS«fLfc)t*0)^tB 

iz^itr^i ut. mmii^mmx^rzii^izM.mtj^mm 

[0 0 6 9] Sfc. CD®g2gl/S4B*©3E*®iRIIH* 

^^t (04 (b) ) . MP|SNAL75^e>MPlS:NAH 
(7)PBl®i*®JR||«, ft&CDMPiC (7tfft~MP?gcNAL, 
ffiP^NAH-ei^SffiP^NAl) ©^®lRMtl^l?^ 

(*IIJfi©?^!iTtt, «tc:^-A*-«iJ) OIJf®lRMtb 
cnfCiD. $e>JC7*— *;^x^— m#j5«3ic 

[0 0 7 01 ^lODi^f', ^m<DM<^U>Xl 6\Z^^ 
ii, 3t«ljff^<D^ 1 ^^fij® S d 1 SrSiS-r (M 1 

«^ 1 7^7^^ X i/ ©fS^/ff ^ROt^ 2 ^5^^- X 

(Dmmym± \zmm l- , m i ^j-fj® s d i j; o ^i-fiij© 
^ 2 ^mm s d 2 sriiia-r «3t* (m 2 ytm it^\zm 
2^y'^xi7<Dn±ymm\zmmv, ^2^^«ijffisd2 

=fc 0 9\-m<D^ 3 ^J'tiJ® S d 3 ^Sii-rs^^ (^ 3 ^ 

^) it^izmiyty'^x^<D^mxm^izmm-r^^'5 

[0 0 7 1] dClT, r^EJcj i:li53S:«©jt*ti. ^ 

2 ^i-fiiffi s d 2 €:ffli§-r m 3 ^mm S d 
3Srajit-s7t^s:jS7tLxfj:ti^^^{c*5i.iT, ymm^ 
©3 o±{cj^fi)t$n&e-AX7j?-y hrotf'C^?^^*^*:^ 

ffis d 3 ^mm-r^ytm^mytLfz^m^zio^^Tyf—M. 

:KX4^;U^— J ) ;^)^, 6 0 %~ 1 0 0 %CD«6HfCA^3: 
i:5:ftLTVi«.o ^tz. ^ 3$5-fiJ® S d 3 ^fflil-r?)7t 
m®«^fe|Hlfi|»C, ^2^i-fiJ®Sd2<&ii7tL;:ct^t^tg 
fC^f-rSiiE^tUfciKSgrogi^HS^J-OX^;!/^-]*^ ( rjg 
7t4^«^x:^;i/4^-j / r2|^b;5:t^^x:^;u=^i-j ) 
f)^. 6 0%~1 0 0%©|gffl(CA^:ii<&fiLTli-5. 
;^j:*5. .i©x:^^;i/^-lt*.^fflaW{caiJS-r^{::«. # 

i^i-s^a^-roif— ^^^3! I Dt. t*-AgDp (if'iL^^i 

SJC*fLT3iS/&^e-2t^i;^fi:aT^is6-2)) SfiiJ^L, 
[0 0 7 2] f£id. *:0iJT«. 5J-fiJ®S d 1 ~S d 3 €r 
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s#©2 5, 2ef£ii) a&siitt. smcDm 

[0 0 7 31 :i^mm<Dmm-vit, ^i^i-sijssd 

(a) lC^$nScfc5(c^2^fiJ®Sd 2{c#^®^^^ 
i:Lfc*^% :l^Di^7A (^Sl^tt:? l/:^JP) T^figLT 

fc»^, 0 1 <»: tC^)-Jtfc3t^<7)-7?<&^ 1 ^ 


^^^^^\zmm\^t:Lt^. z.n\zRx$>^\,^Mi.:Ln\zim 
X. mSi.\zm.^wM^. -rut:>t>. m2^i-tijffisd 2<£ 
iij§-rs3tm®<a:ta«:. m 1 ^mms a 1 iif^ 3 ^mm 
s d 3t:mm-r?>ytm<D&mt-ri^r^o\zLX'b^ 

[0 0 7 5] 

[His^sj] ij^T, :^^mommm\z-o\,^Tmmr^. * 

mi^y'-^:^^ tLxDYu mm&^om^ ti = 

0. 6mm. igJ.®;^j;ffiP©:NA 1 =0. 6 0 (Bl*^ 
l©i!SftA = 6 3 5nm) ) ^fflV^ M25t 
XfX^'tLTCD (ilHjaiS©/*^ t 2 = 1. 2m 
m, 'i!:-WfJ.mn^NA2^0. 45 (A = 780n 
m) ) -So 

[0 0 7 6] «1 tCU'>X5^— ^'Sra^T. 

[0 0 7 7] 

[«1] 



r 

d( A=635nm) 

n( A =635nm) 

d(A=780nm) 

n( A a780nm) 



15.154 

1.0 

6.99 

1,0 

1 

117.284 

1.4 

1.5383 

1.4 

1.5336 

2 

-9.257 

6.0 

1.0 

6.0 

1.0 

3(36 U) 

CO 

0.0 

1.0 

0.0 

1.0 

4 

1.638 

1.7 

1.5383 

1.7 

1 .5336 

5 

-6.793 

1 .3 

1.0 

1.3 

1 .0 


CO 

0.6 

1 .58 

1.2 

1 .55 

7 

CO 






[0 0 7 8] SU'*5l'iT«, HI, 2^mi^U 

x^T^r (fcfc'b, mm^m2 2 6 t-^trg^si 9 

jft^mf- 1 3 . 114 . 5 m^m'^yt^m'f- 1 etu 

•5) o ^fz. rit. ^i6i:32S-r^®<Dft^#S*. d 

[0 0 7 9] ^mm^ii^^mf- 1 3 f = 


16. 0 (mm) 

nmit^n^ 1 e ©^i f = 2 . 6 4 (mm) 

mtit^n^<Dm^m f = 3. 43 (mm) 

^\^mv(-v-^\ \ii-^mA^t\.td9m\znt^mt 

7t^»<Ci^#m*ml=- 1/6. 0 6 

H2iti##:U— !f 1 2d^e,tt}M$n/t7tmfc*f-rs*^ 

^*^?ScO^»|g*m2=- 1/3. 6 5 

[0 0 8 0] *fc. ±jzE(Z)^®©p-^#J*®Sffl(,ifc® 

[0 0 8 1] 
[^2] 


(12) 


10-293937 


£2ai 

K 

= 

-0.70672 




K 


-0.10810X1 0 


^1 5>aiS(0<H< 1.47mm) 


A1 


0.67031X1 0"^ 

P1=3.0 

a^¥^Ss1.638 


A2 

= 

-0.42797X1 0"* 

P2=4.0 



A3 


0.23602X1 0 

P3 = 5.0 



A4 

s 

-0.76855X1 0^ 

P4 = 6.0 



AS 

= 

0.48711 XI 0 

P5 = 8.0 
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